Purification and characterization of a 400-kDa nonhistone chromatin protein that serves as an effective phosphate acceptor for casein kinase II from Ehrlich ascites tumor cells.
A nonhistone chromatin protein (NHCP) has been purified to homogeneity from a 0.5 M NaCl extract of Ehrlich ascites tumor cell (EAT cell) nuclei as a phosphate acceptor for casein kinase II using ion-exchange column chromatographies and Sephacryl S300 gel filtration. The purified NHCP (approximate Mr = 400,000) was found to be a tetramer of an Mr = 98,000 polypeptide (pI = 6.9) and to have high contents of glycine (15%) and serine (11.6%). This protein (designated as 400-kDa NHCP) was highly phosphorylated by casein kinase II (Mr = 130,000), but not by histone kinase. Casein kinase II phosphorylated only seryl residues of the purified 400-kDa NHCP. The NHCP bound with DNA, but not with RNAs, and the DNA binding ability of the protein was reduced when it was phosphorylated by casein kinase II. Moreover, we found that (a) the 400-kDa NHCP is present in large quantities in malignant mouse cells, such as EAT, EL-4, and Meth-A cells, but only slightly in normal tissues and cells; (b) the protein level is rapidly increased when mouse lymphocytes are treated with recombinant interleukin 2 (T cell growth factor) or concanavalin A; and (c) the kinase responsible for the 400-kDa NHCP phosphorylation in the chromatin of various mouse cells is a casein kinase II. These experimental results suggest that the 400-kDa NHCP acts as an effective phosphate acceptor for casein kinase II at the chromatin level and that an increased phosphorylation of the protein by the kinase may be implicated in the progress of cell differentiation and proliferation.